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Abstract 



PROBLEM TO BE SOLVED: To set the light source position of an optical pickup by one light receiving element by 
setting the arrangement relation between two light sources so that respective light beams from the two light sources 
are guided to one pair of light receiving part sets by a diffraction element. 

SOLUTION: Light beams emitted from two light sources 11,12 transmit a diffraction grating for three beams 17, a 
hologram element 18, a polarization dependent grating lens 13 and an objective lens 14 to be condensed on 
recording layers 15a, 16a of an optical disk 15 or an optical disk 16. Reflected light beams reflected on the recording 
layers 15a, 16a of the optical disk 15 or the optical disk 16a reach the hologram element 18 through the lenses 14, 
13. Then, the light beams are respectively diffracted with angles depending on their wavelengths by the element 18 to 
be guided to a light receiving part 20, which has a light receiving part set 20a consisting of six light receiving parts. 
The quadripartite light receiving parts of a central part receive main spots in three beams and two light receiving parts 
of both sides of the parts receive two subspots in the three beams. 
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40 fjta-t? h±tC3 e-A^^-y f S:iE5S»c#< it** 

*Vf-A«rRUt+ -&-o<05fe®.fc, }fcfcr-A&£jte*^ 
OjftCBff * -friEUffX^t *r«x.fc** ? >777" 

- A*««rEia«f*?-cTi»E-ao**a5-fe h 
it«j:^c IJE=:oojtiBo^%jtjKfifll03t»tt« 
S-flaLJttlOjtiBttBtitLrilirE**^ J: 9 <>R» 
so fliKttBS-tirSi^KLT'blv^ 



(7) 



&B8¥9-1 2 8 7 9 4 
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[0 0 3 1] 

v^TSi^l-^o fSEBl 1 lc^L^g5*ti:ra— O 

[0 0 3 2] Elli, 3fcfeTy*T -.y:/0}gEB&»r®g]T-;Jb 
•9, B<FO#?i8U±, 74 Af&Wfrbmm 15aJt 
OBgfif^O. emmtfei^f-f 1 5*«fflv>f,tLS 
*-#-<D3te-AC0gK^^L, B't'OjSiBHi, 74** 
S®7i^ffi«^ 1 6 a STCOSgSI* 1 ! . 2mm-C*« 
f-f 1 6**fflv>^:fi£:|&£-07fcfcr-AOi!§E&4-*L 

[0 0 3 3] 3b\£ -y ? T v US 1 Oft® 1 li»2 

<03fciBi 2 w-o<05feiK«r^x.rw»-& o giojfcafii l 

Kl±6 3 5 nmflfTftjR-i-A^fltU-^fflV^*!, 
&2 OftiS! 1 2 KJi 7 8 0 nmf-CMtSfffU- 
^ffl^Citrv**. tLT, IMB* 1 ©#» 1 If* 
* 6 3 5 am«^ItS^ftl'-f l±> COflifcO 
JB«Vtt, TM*-K (91*. If* 4>fc< t i>#J3!§lz3\ 

A l G a I n P***flsV— if*»*tf fe*t*) -C«SE 
U IS 2 OifciSF. 1 2-e*-& 7 8 0 nmS?Mt4*i 
Wi, TE*- K (0Hx.tf> AIGaAsI^ 
i»fltl/— ff#*tffeii*) Wjfce-A 

12l±, BSLfcv»«&S«#aKJ:o-C\ 

11, 1 2ti, 5v»U-fitfcttStcESLT*4„ Eft 

[0 0 3 4] &JbM 1 1 . 1 2*fcHi|t*i'lfc3fctf-A 

itHS^n^ii? (EllffJlE?) 1 8, j£4<I& 

*wio*tr-AK*tLT«)*iHiu>x«ji6*ai-*^<* 

-Vt*t4i*(S#«^U>^l 3, XtffctT-A* 
ft3fe$-^*itfeU>X 1 4 fejS»L-C3fcf * 1 5J& 
VWiJfc-T'-f -X* 1 1 5 a. 16aK*3fc$*i 

-&„ •?• LT, jtT'-f ■XiS' 1 5#vMi3t7M 1 6 Ol£ 
$mi 5 a, 16 aKTfia*3*LfcR|t*U\ TftTfEO*f 

frIfi*D^9A^l 8KIS. f LT, -tO*n 
0 i:f#H*, 

[0035] s**^ 2 o it, i <r>mm<oj&m-cn. * 

tt«*-*TE«3ivCv»4 6 Sfc, S3fe*?-2 0li, ft 
0<OR#S855-Uii^Tjfi;^:LT*L-Cv^ <fc ? 6o 
4 f- 2 0 a * 
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4'*gB0 4 7>®£7fc§8li, 3lf-AKi}it4 

AK&ltfcziooilJ** ? h * **t-e*i$lt 

4. 

[0 0 3 6] « 1 Oftigi lli»2 Ojfc* 1 2 O 

'£-wi>*$> *). mi <r>±m 1 1 1 m 2 o^ss 1 2 oebo 

10 l£5Eftt LTI±, 9 ooBSt**#x. e>it;6*, -OHJfcO 
JBSlTNi. JSlT0 4o<o©i8tov^TSlM-r*o 
[0 0 3 7] B 2 (a) fc^i-* } fc, 
1 8tfffifctiLW. (BOSjft) KBHtfcKH O** 1 1 * 
(bOjfcfcT-AO&g (6 3 5 nm) KS-g-L*:^* - > 

(DRIB (b) icj^-f .MK, SfSlOftjlSil ljWWIBffje- 
&g (BOS.S) »=tt»tfe*L, £S2 03fcif.l 2**MfeM 
5£tfc**»fe-r;fc*:tt« duos' A) rcfKttfeJi&JBS 
i:, 

20 (2)|^|11 ( c ) KgrtJ: ? » 2 <o%m 1 2 )6««rseg»f3e- 
&a (Hosj«) izmttbti, nioxii l^ttrie^r 
5ee«*tr*i.*:(a:fli (bos' .so t^t t>;n*i> 

[0 0 3 8] B 3 (a) Cfti^, *o^?A*? 
1 8 **Ff^tett (BO S JSC) KtfcJtfc* 2 1 2 

<bc03te-AOt6fi ( 7 8 0 n m) irjg-g- Ltz'<? ~ > 

OHB (b) tc^-ri^tw. ^lO^feiSl 1 **ttrfSBlfS- 
ffiS (BOSXtO Ktt»te»*t» iH 2 1 2 jWWTEW 

3t> jett«*»?>i*iT.fctt« (bos' ja) izwcvbtiztem 

®m® (c) esti^c, « 2 ojtai i 2 **t5ri2gf5e- 
tefi (Bosjft) KWtfcii, i* f ltrfs^f 

Stl«*<5»rn.fctt« (BOS' .£) KK»te.it4» 
[0 0 3 9] B4I±, -o03feif.fi:S (S, S' ) 

#*»*»e»o3fcif-Aoia«f^#9 h^s (Pi, 

P2 ) tOMiS'^LfcifiS, 7tif.eas^e>tBW 

8 0*n^5? AM±lci5V»TfrfSz#tca: 

XjfttaCjSCO (0, 0) tUv>i, ftflMfcltS 
K»i-***ttfllS' oxft^ripjo-r^ Li* * x t 
L, *ittf S ic^i--676iSfiSS' Oztt^ifijoi*^ 

hfig* Pi t P 2 O^ot L/cfc §Ox«^|6] 

ofgft^^-ttor-^^o conifeojgsoj: -5 & 

SA^VMr^^^-oOTfe^-AO^-^OteUffX* - ^ h 
50 S--oo£7fcSI$-t 9 h 2 0 a »=iR3K*-e*»^KIi> tt 



9 -1 2 8 7 9 4 
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Eg £ 0 tirti\iX^o 
[0 0 4 0] S8*atS^*vf"Aicov»T8Stt 

AttLtzt *»cjgjatSii-5 0*f*^#y hteftOltffilS: 
ft-*#y htt«a*fc^x*ftOl*ftS* * x z*|oJ 
01**14* * x wit-So awfiitf^xwi:wt 

■r -& *is * kaj v ^ - 1 k * ^ n»w * - 

[0 0 4 1 ] *«tt«**J»ar&il:KJ:&EltFf* 

htt«oKfna«*?>oi*n«i. x# 

Ip]*;:* x1*fLfci: x^faKliai ^x, z#|fi]£ 
IS a 3 -5 x/fit-Tft. *«tt«* , z#rt]fc* zrttfc 
i x*lR]Ufi a2 • $ z > z*|6]^Ji a 4 - 8 zfz 

[0 0 4 2] GEoT. *Wtt«#x*mXtfz*flfc1* * 



10 



14 

li. x#fli;:ov*Tli&TOS£*K z*|p]fcov*Tli 
[0 0 4 3] 

[»3] ai • £ x + 32 • * z »*1 

a3 • 5x + a4 • ^ z $&^2 

[0 0 4 4] UfSMai, a2, 33, a 

[0 0 4 5] £IT<0*1 KftL/:2 OigO^n 

xw, tfxw, 

3 1, 32, 33, 34 OWJIfi^itTV^o 

3 5nm> 9 — ^OzSg A 1 iift&S 7 8 0 n m £ L 

[0 0 4 6] 
[*1] 



No. 


z 0 (*im) 


x,(^in) 




8xw (Vtr£) 






a 2 


*3 


»4 


1 


5000 


1000 


3000 


85 


-426 


0.492 


0.141 


-0.632 


0.422 


2 


5000 


1000 


4500 


189 


-200 


0.831 


0.193 


-0.615 


0.871 


3 


5000 


1000 


6000 


284 


229 


1.15 


0.250 


-0.608 


1.50 


4 


5000 


1000 


7500 


389 


939 


1.46 


0.308 


-0.605 


2.31 


5 


5000 


L000 


9000 


508 


2011 


1.77 


0.367 


-0.604 


3.30 


6 


5000 


2000 


3000 


-81 


-938 


0.0801 


0.417 


-1.44 


0.625 


7 


5000 


2000 


4500 


304 


-497 


0.596 


0.472 


-1.31 


1.06 


8 


5000 


2000 


6000 


554 


59 


0.984 


0.562 


-126 


1.69 


9 


5000 


2000 


7500 


790 


862 


1.33 


0.665 


-1.24 


249 


10 


5000 


2000 


9000 


1045 


2014 


1.66 


0.774 


-123 


3.48 


11 


7000 


1000 


3000 


41 


-532 


0.351 


0.0717 


-0.452 


0215 


12 


7000 


1000 


4500 


119 


-454 


0.593 


0.0987 


-0.439 


0.444 


13 


7000 


1000 


6000 


182 


-267 


0.821 


0.128 


-0.434 


0.766 


14 


7000 


1000 


7500 


246 


72 


1.04 


0.L57 


-0.432 


1.18 


15 


7000 


1000 


9000 


313 


594 


126 


0.187 


-0.431 


1.68 


16 


7000 


2000 


3000 


-204 


-1071 


0.0572 


0.213 


-1.03 


0.319 


17 


7000 


2000 


4500 


133 


-794 


0.426 


0.241 


-0.938 


0.542 


18 


7000 


2000 


6000 


320 


-497 


0.723 


0.287 


-0.904 


0.860 


19 


7000 


2000 


7500 


474 


-86 


0.951 


0.339 


-0.887 


127 


20 


7000 


2000 


9000 


624 


491 


1.19 


0.395 


-0.878 


1.78 



[0 0 4 7] ST, JeLtfcifi^fciWSca-^TBU 

ixw+s (ai • * x + a2 ■ Sz) 
£zw+s (a3 • J x + a4 ■ S z) 
[0 0 4 9] &5t3 , 4 Ufcv»T, IR&LfzOR 

^©cobebjbm (g 1 9 

dF-otfcttfcfidJgMR) u --it Sit*. 

X. HttaLfc©Xlf®OE«3BI8 CIO©**©?** 

o tr 7 <r>&m t s titzigL&toyt a i & 
jwi-*3t»ottiitrfei-»») ©»*ki4» s =-i 
t?^ m&Ltz<5>%.xf<s><nw.w.j&m (.--o<D±m<D7 



» [0 0 4 81 
[&4I 

= ug SjS3 

= 0 ttA 4 

fc-g-KJi, s = 1 tZtiZo — oo3feiE*t ttc-f h-t 

[0050] *rEo**3, ifcssu iivti xStf* 

[0 0 5 1 ] 
[ft5] 



(9) 
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15 

f x = |a4 ( u g — £ x w) + a2 5 zw| / s (ai a4 - 
fz=— Ia3 ( u g — (5xw) + ai ^ zw| / s ( a i a 4 



[0 0 5 2] *«tt^**fcii|B^a x w, Szw, & 
tfai, a2, a3, a4 ^>A#M»tt*±fB<0»*5 

tgi^v^ 4: h ~ o (OtIc: Vf - A <D&* OUiffX ** y 
b flB^f UJRS[$*r— o<0Sj6SB-fe ^20ai: 

[0 0 5 3] 
»2] 



10 



[0 0 5 4] IS 5 14 

z (/i m) £ i 

(5 x, ^ z) *a 

[0 0 5 5] 

S; 7X0%* 8 or 

[0 0 5 6] 
U&6] 
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32 a3 ) 

»^5 

— a2 a3 ) 

&:*6 

, tittt££ x ( M m) S-t*), 
ofcffi«±U. « 2 

5 XUfJft* 6 ttttlt/<9 > - 9 



No. 




Sz 


1 


-323 


S2A 


2 


-241 


60 


3 


-197 


-233 


4 


-171 


-451 


5 


-155 


-638 


6 


-523 


294 


7 


-445 


-82 


8 


-380 


-320 


9 


-337 


-513 


10 


-309 


-687 


11 


-434 


1560 


12 


-318 


708 


13 


•254 


204 


14 


-215 


-139 


15 


-189 


-401 


16 


-685 


1144 


17 


-577 


468 


18 


-484 


70 


19 


-41S 


-224 


20 


-372 


-460 



dz=s[-{3x l 2 z 1 +(2 1 2 -2x 1 MA 0 /A 1 ) 2 (x 1 2 +2 t 2 )-x 1 2 }Aw 



+z 1 (x l 2 +z 1 2 +3x 1 ug)]- 



(x^+z*)"* 



&£8 



(Ao/A^lKx^+z^+zoZa 2 

[0 0 5 7] ja±KWLfcJ:3£, £0*tt<DKB-e £o 
f*. -ffl^S:*SB-fe'> h 2 0 a *#LfcS3fc*?-2 0 £ 
— officii!* <fcv*cOT\ »&&&V>m&& 

2 0a LTtSjfcSS^- 2 0 lia^O 1 jfcflSWsUcjJjv* 



[0 0 5 8] - «1T% ^e-AcO&ftoawifeH-r* 

EUffft offline ttraL/c3 tr-AttuiJv>-c h^y* 

7 8 0 nmO^lza-frS-tf-rKjdtU 7 8 0 nm^(7) 
H»r^#y hx^SjtSS-fey h 2 0 aO*5*8±i:T« 



(10) «fBW 9-1 2 8 7 9 4 
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fift£± 7 t-lS^L/-*^ 6 3 5 nm^©@Sf^ 
tfy h v i-20 a Offl3gcO$:?fcSB±ri^ 

[0 0 5 9] -e-i-C* WESH WftiEil 1 **TM*- K 
T*«U »2^7feif.l 2*»TE*- K-C5MBU 
e-A<0^j£^(6]l±Sv»U^'5r&ii:^^Jffl U TWIST 

<E>jfcfcr-AU*<J-LT<9*3 e-A@jff«IB«:M-f 

6 3 5 nm«5jt«)ia«f^#f h * h 2 0 a <D 

[0 0 6 0] Wz.\S. L i N b 03 $6*^ 

_h<7?7J|6]) <DJBtfr4W*a*«Mnii"4o *LT, 3tVT-A 

[0061] * lt, itrens 1 o*» 1 1 «TMt- K 

IESe2 0jfeiEl 2 <0TE*- KcDftk*- ACD<I$E7j|a] 
x^tfiJU-ifc^^r-CiJ < 1 1 fcH, 6 3 5 nmff)T 

inrt-a^fci (z#) *bb 1 oy*i*j»w— a**, ^fity 

U 7 8 0 nmOTTE*- K<O:}fckr-AK*|-L-C0$M& 

»±, ffiIEiBifT^7!i*iil)Di-4*(fi] (Z<*) £0 l rox7Jft 
in-gc£-t>\ ID 1 (OyJjfZHZ&^-fu h >£&i&tK8B£- 

[0 0 6 2] 7nh>X»»i, JSlTOi^CLt 

LiNbOs»*«E±C, Ta (*>*;v) R* 3 0 
0~ 1 0 0 0AO**fitL^ Tai±K7*b 

yj r 97-fO¥ttKJ: »K 7*h i/W 
7"o h L 
SKSBfrcDT aJg£&tb£-£4 0 T a JjgcOgtilgBfl- 
L, ^©gfcfrOL iNb038 B B a SW*I*8m?t 
4., "7 * h Uv* h*^*-t-4 0 Tag 

tULTv^L i N b 03 teJMMROtt&K^T?' 0 Y 
[0 0 6 3] L i Nb03*Sfl**»-R&1*^ LiTa 
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[0 0 6 4] (Hife<0^2) £«>$M!*>4&©3I 
fo<DJ&m<0lt^ v 9 T y -/trEI 6 RlfH 7 Cl^'tH 

ffi £ *1" 4 \z li n- OflF-S- Sr ffrE U T * <0 Si H * € 
B&Lrv>4o 

[0 0 6 5] gl6 Kiivf i ? -rotteroiS^f:* 
S6 : F2 ll±, H<DR#ffl#K:J3V*T&*:LT^L-CV»4 

1- 2 1 a, 2 1btr. *d^5 
Asg^f-i 8 wntff A corbie i sUr^#f Ko^ibTJ 

[0 0 6 6] fi£oT, «ft*«Sv» 

[0 0 6 7] «[*Lfc8cS:5;RU f ffc*6Kfcv»-C, g = 
3 0 0 p m t IiIj^oS 1 t-^L/c $ x w, *zw, 
Rlfai. a2, a3, a4 20iO*D?7 
20 A^iFO#^t;ov>-C, * y fcjfcfefcOT, 

[0 0 6 8] 
[*3] 



30 



40 



No. 


Sx 




1 


104 


1165 


2 


69 


279 


3 


43 


-135 


4 


24 


-400 


5 


9 


-608 


6 


-235 


959 


7 


-JW 


232 


8 


-167 


-160 


9 


-156 


-424 


10 


-154 


-632 


11 


164 


2815 


12 


117 


1137 


13 


82 


395 


14 


58 


-39 


15 


40 


-342 


16 


-282 


2446 


17 


-221 


1084 


18 


-185 


383 


19 


-166 


-48 


20 


-155 


-353 



[0 0 6 9] 0 7 It, tttNK* x (/i m) £ t *) . 

(Ji, ii) 4r3tELfc7*n7 hHT*>4 0 
[0 0 7 0] Jil±SiWL^:J: d Z.<T>%m<T>imrZ: 
li, -o<7)§7tgS-b h 2 1 a. 2 1b4Ix.4tO 

2 1 O-C* 0 , iOJ:-5Kv -3W§*S?2 

1 *«X.4/f»fC±V^C>, HJfeOJg«g 1 1 Uoa 

& * 0 r a2H^B'JM ; SrBI4 i t 4 0 

50 -75, mm<DMmi t*4 -oo^Ttse-b -^ h 2 1 
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a, 2 1bttt*^t>< 3 tf-A$££fflv>4&>£lcj3 
v>T, h 2 1 a<DMJg<0$3fc2B£, 7 8 0 n 

■t? h 2 1 b WMJg«£jfcgB£, 6 3 5 am<0±\£-A 
frbT&J&ZtlZ 3 kf- A hRVZilZmtf- 

[0 0 7 1 ] (HifiOftJSI 3 ) -<0Hift»^S-CJ±, 9 

tZ>o 10 

[0 0 7 2] _tffi 9 iI0«D fc LT 12, 

(Ai) -C-^n^^sH^-fcffcfl-U ft2 

Oft® (A2 ) 

©ftlOft® (Ai) -e^n^^A^Sriam-L. ftl 
©*» (Ai ) «»t*»*»f 

(Ai) t*n/7Af^ttL ftl 
0*iB (Ai) fcft2«>*» (A 2 ) OW*Sr»*-t. 
®ft207fc® (A 2 ) "Cfrn^Aarf *RttU ft2 
0*« (A 2 ) *!»t 

©»2 0*I (A2) t*D^7A^^SItU ftl 20 

o*« (ai ) *nt*»*r. 

©ft 2 Oft® (A 2 ) t*n/?Aj{fftR|fU All 

Oft® (Al) tft20ft® (A2) 

®ftioft® (ai) #^2 oft® (a 2 ) wt* 

n^AfftWI-U ft20ft® (A 2 ) /£»t*ft* 

to 

©ftlOft® (Ai) Xlfft 2 Oft® (A2) J0L*VC* 
n^AST-fclgft-U ftl Oft® (Ai) rtfltfctt* 

©ftioft® (Ai) & 0^2 oft® (A2) flin-C* 30 
n^ASHc-frKWU ftlOft® (Ai) ift20ft 
® (A 2 ) OW*«r»*>-fo 
[0 0 7 3] fiLT, ±I29a , )Wia5e^**#fl<J^M 
1218 s B9Ki3v>-c, ft®offifl£Sx Ismft* 
# y hftffiSr P"CSeU ^D^7i <D'*9 — VtSfHcfli 

&trft2 0%»t=ttfc&jSt::ffi4:2 Srft-rtOfci-*. 
[0 0 7 4] B8 (a) C^ti^t:. *n^9AjR^- 
1 8 jW3f£*«ttfll S o C«t I?*: ft 1 Oft® 1 1 O 
ftkT-AOSfi (6 3 5 nm) Ctt LTBfifeH*r#*# *> 
^ MifiPo UHW*^#y h Pi t»St*J:H'< 

ftEjft&fc&ttiftSo »=Eitufc»2© 

ft®l 2;6>t>Oftkr-AO&g (7 8 0 nm) K*tLT 
flJIE*n^7 ASg^-l 8**Po t\±m%Z>&?2 \zmvi 
ft*#y YiMj&t&Hk&Kts^X, 
<DB 9 ( a ) i t ftl Oft® 1 1 j4«WEBf 36" 

fiSSo UBHtfefU ft 2 oft® 1 2 jWHEWfettB* 

&r*ifctt«S2 iztsufbtizMmt, 

<2>m9 (b) i;^i-<t^ic, ip 2 oft® 1 2 awEBfje- 

easo u»itfe*i, »i©*si 1 iWEwsttn* so 




#B§¥9-1 2 8 7 9 4 
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"b-fftfc&aSi KKlt&*t«®»4:, 
<3>B9 (c) CStiii:, ftl Oft® 1 1 £ft2 0ft- 
®1 2*«#U«tEBfjett1ISo *»f»1**ifctt«Si a If 
S 2 Kttltfc*i4JB«« 

[0 0 7 5] B8 (b) tCTj^-f i ^ *n^Aj{f 
l 8 7& ? j?r5Eft®ftttSo Kl£it£ft2 0ft® l 2*»e>o 
ftkf-AO&S (7 8 0 nm) U#LT»f3eia«f*^# 
> hftSPo hP 2 *1&$LtZ>Z-0%>< 

*->*«iU ttEft&ttBttftSo CElLfcilO 
ft®l 1 a»C,<0*tr-AC5SES (6 3 5 nm) lC*tLT 
tJffi^D^^ASR^-l 8**Po £li^£4.£Pi KEJffr 
ft**"* h £jgj£1"4i§£-»c ; te</>T, 
®WE®tra«*ffi«Ki-*»» (B9 (a) ) 
©ttE®tra*«tffillCi-*»I!l (B9 (b) ) fc. 
©lirffi<3)2:[^«*SB«tci--&^SB (egg ( c ) ) „ 

[0 0 7 6] HI 8 (c) (C^i-J:-5H, *D/5ASf 
1 8a*#r£ft®ffitSo KS£»tfcft3 0{RSft®a»<bO 
ftkf-AO&S (63 5 nm, 780 nm&ft) IZftL 
XffifemtftfbAtf-y HifiPo izmtfrftxtfy YP 3 * 
»J«-t*J: d4'<*- *fEjJrjettaHfc«So 
KEfiLfcft 1 Oft® 1 1 ri^Oftkf-AOi&ft (6 3 
5 nm) 5.U f I^C< So UEfi Lfcft 2 Oft® 1 2)&»<b 
W^fcf-AWigig (7 8 0 nm) KWLT, iS*D7 
5Aff 1 8**-?-n-€'nPo t liM**.#.Pi2tt/P 2 

©ltE<Di:RI«*E«Ki-4»a8 (B9 (a) ) t, 
®ttE®2:mtKfrE11C-*-&3BI!t (B9 (b) ) 
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